Achieving an adequate blood supply in Sub-Saharan Africa (SSA) through donor mobilization and retention is crucial. Factors that motivate or deter blood donors vary according to beliefs and social norms. Understanding the factors that influence blood donation behaviour in SSA is vital to developing effective strategies to address blood donor motivation and retention. This review of 35 studies from 16 SSA countries collates available evidence concerning the perceptions, motivators and deterrents that influence blood donors in SSA. The review revealed a common understanding that blood and blood donation save lives. The main deterrent to blood donation was fear due to lack of knowledge and discouraging spiritual, religious and cultural perceptions of blood donation. The main motivators for blood donation were altruism, donating blood for family and incentives. The findings support the need for targeted, culturally sensitive education, recruitment and retention strategies to improve the blood supply in SSA.
remuneration, often monetary, from patients' relatives for donating but present as FRD.
The WHO advocates the collection of blood from repeat VNRD, as key to an adequate, safe and sustainable blood supply (WHO, 2009) . The WHO African Regional Strategy, adopted in 2001, aimed to assist countries in the African Region to set up effective systems of recruitment of low-risk, voluntary, regular donors and to achieve 80% VNRD in the donor population by 2012 (WHO, 2001) . Using a donation rate of 1% of the population, the WHO estimated that the blood requirement for the 46 member states in the African Region in 2010 was about 8Á13 million units. However, in that year, only about 3Á48 million units were donated in the region, leaving a deficit of about 4Á65 million (Tapko et al, 2014) . Blood from FRD in many SSA countries serves as an alternative for, or to supplement, insufficient numbers of VNRD.
Evidence has demonstrated that blood from VNRD is safer and has lower a incidence of TTI seroreactivity than that from FRD (Clark et al, 2005; Sarkodie et al, 2016) . However, even in this setting, the safest type of donor is one who donates repeatedly .
Achieving an adequate blood supply in SSA through donor mobilization and retention is crucial. Blood donor behaviour studies from HIC (Ferguson et al, 2007; Masser et al, 2008) and the resultant knowledge of blood donor motivation and psychology, have facilitated the establishment of a reliable blood supply from VNRD in these countries. Similarly, in SSA, blood collection is locally driven and strategies have been put in place by a number of blood collection organizations to address the inadequate blood supply (Allain et al, 2008; Basavaraju et al, 2010; Dahourou et al, 2010; Owusu-Ofori et al, 2010; Reddy, 2012) . However, as the blood donation deficit described above demonstrates, these strategies have only been successfully implemented in very few countries. The blood donor recruitment models in SSA have largely been based on those designed and used in different, wealthier contexts; and where these have not worked, modifications have been implemented. In addition, the evidence for such strategies and methods of their evaluation may sometimes be inadequately described. To illustrate this, a systematic review of the efficacy of interventions promoting blood donation did not include a single study from SSA (Godin et al, 2012) . Beliefs, social norms and perceived behavioural control have been found to influence blood donation behaviour (Ajzen, 1991) . Given that these constructs vary between HICs and LMICs, factors that motivate or deter blood donation may also vary between HICs and LMICs in accordance with beliefs and social norms. Therefore, understanding the factors that influence blood donation behaviour in SSA is vital to developing local, culturally sensitive strategies to address blood donor motivation and retention.
The purpose of the following literature review on blood donor motivation in SSA is to highlight the available evidence on, and identify, the perceptions, motivators and deterrents that influence blood donation behaviour in SSA, and identify how these factors influence blood donation in SSA.
Methods

Study design
A study protocol was developed based on a scoping review framework (Arksey & O'Malley, 2005) and the Methodology for Joanna Briggs Institute (JBI) Scoping Reviews (The Joanna Briggs Institute, 2015) . Identified studies were selected for the review using the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) of health care interventions (Moher et al, 2009) . Data extraction and a thematic analysis were conducted using "the framework method for analysis of qualitative data" (Gale et al, 2013) . A coding scheme based on the taxonomy of blood donor motivators (Bednall & Bove, 2011) , but modified to capture the perceptions of blood and blood donation found in SSA blood donors was used for reporting the results.
Inclusion criteria
Type of participants. The review considered studies that included persons from SSA who have donated blood before, who have never donated blood or who have experiences about blood donation.
Concept.
The review considered quantitative, qualitative, mixed-method and case studies that examined attitudes, perceptions, motivations and deterrents to blood donation.
Context.
The review considered studies conducted in countries in SSA (Appendix I) and that reported in either English or French.
Types of sources. The sources of information for this review were reports and published literature.
Search strategy
The search strategy aimed at identifying published literature from the selected databases. There was no limitation on the year of publication. The literature search was conducted in three stages (The Joanna Briggs Institute, 2015) . In the first stage, PubMed was searched with the initial keywords. The identified literature was reviewed by abstract and additional keywords were identified. In the second stage, the additional keywords identified at stage one were added and further used to search PubMed and Google Scholar. The references of selected studies, as well as "Similar Articles" to identified studies in PubMed were searched for any other relevant studies in the third stage. Online searches of the International Society of Blood Transfusion (ISBT) journals and newsletter, Vox Sanguinis, Transfusion Today and ISBT Science Series were further performed for additional relevant reports and conference abstracts. The database searches were conducted by one author and repeated by a second author. The online searches of journals and newsletters were conducted by one author and three assistants.
Initial keywords were "blood, blood donation, blood donor, perceptions, motivators, deterrents, attitudinal factors, Africa, Sub-Saharan Africa, Africa south of Sahara". The keywords were placed in the following format for the initial searches -[(blood OR blood donor OR blood donation) AND (perceptions OR motivators OR deterrents OR attitudinal factors) AND (Sub-Saharan Africa OR Africa OR Africa south of Sahara)]. Additional keywords identified were "barriers, misperceptions, attitudes, beliefs, obstacles".
Study selection, extraction of data and analysis
The selection of studies for the review followed the PRISMA Flow Diagram (Fig 1) . To describe the studies included in the review, a matrix was designed to capture the population, contextual and conceptual categories, such as year, country, aim, type of study, study population, sample size, sampling methods and themes relevant to the objective of the review. The key findings were extracted using a data extraction sheet which was designed based on "the framework method for analysis of qualitative data" (Gale et al, 2013) and pilot tested on the first three identified papers. This was reviewed by all four authors. The key findings were reorganized and reported in accordance with the major themes addressing the objectives of the review.
Results
Overview of studies included in the review
We included 35 studies from SSA in the review (Table I) . These were 27 peer-reviewed studies, seven peer-reviewed conference abstracts (Adewuyi & Olawumi, 2006; Los et al, 2009; von Bukenya, 2012; von Zahran & von Ali, 2013; Chandrasekar et al, 2015; Adegoke, 2016 ; Asamoah-Akuoko , and one peer reviewed, published report (Harrington, 2012) . Nigeria (12 studies) had the highest number of published studies, followed by Ghana and Uganda (three each), Cameroon, Democratic Republic of Congo, South Africa and Togo (two each) and one each from the remaining countries. Sixty per cent (n = 27) of the included studies were published between 2010 and 2016. Most studies focused on knowledge, attitude and practice of blood donation. Blood donor perceptions, motivators and deterrents were the focus of 22, 24 and 28 studies respectively.
Perceptions (Table II) A common perception of blood, identified in the majority of the studies on this topic, was that it is essential for the sustenance of life, expressed as, for example, "blood is life", "blood is the source of life", "blood is the fuel of life" (Agbovi et al, 2006; Kabinda et al, 2014; Rolseth et al, 2014; Asamoah-Akuoko et al, 2016) . This perception of blood is cited by 88Á7% and 97Á2 % of respondents in Kabinda et al (2014) and Asamoah-Akuoko et al (2016) respectively. Blood donation was also commonly perceived as a good and lifesaving act (Jacobs & Berege, 1995; Agbovi et al, 2006; Koster & Hassall, 2011; Salaudeen & Odeh, 2011; Harrington, 2012; Haoses-Gorases & Katjire, 2013; Sekoni et al, 2014; Melku et al, 2016) . Blood was also considered a determinant of physical strength and health (Gobatto, 1996) and therefore donating blood was considered to have the potential to make a person weak (Harrington, 2012), unhealthy, ill (Jacobs & Berege, 1995; Mwaba & Keikelame, 1995; Gobatto, 1996; Obi, 2007; von Zahran & von Ali, 2013; Sekoni et al, 2014) , or lead to death Harrington, 2012; Sekoni et al, 2014) . To this extent, receiving "weak" blood was also believed to make the recipient weak (Gobatto, 1996) . Despite the recognition that blood donation is important, several studies found that a common perception was that one could catch a disease through donating blood. This was mentioned in eight studies, and cited by 25-53Á5% of respondents in some studies (Jacobs & Berege, 1995; Mwaba & Keikelame, 1995; Obi, 2007; Harrington, 2012; von Zahran & von Ali, 2013; Rolseth et al, 2014; Sekoni et al, 2014) . Some perceptions identified in the review reflect spiritual (Gobatto, 1996; Koster & Hassall, 2011; Asamoah-Akuoko et al, 2016) and religious (Gobatto, 1996; Agbovi et al, 2006; Koster & Hassall, 2011; Harrington, 2012; Kabinda et al, 2014; Asamoah-Akuoko et al, 2016) connotations of blood donation. In SSA, blood is considered a substance that is common to family, kin or tribe (Koster & Hassall, 2011; Rolseth et al, 2014) , private, precious (Koster & Hassall, 2011) and not be shared or taken outside the body except under the extreme circumstances of saving a life, especially that of a family member (Gobatto, 1996; Koster & Hassall, 2011) . A South African study (Muthivhi et al, 2015) identified the perception that there is racial discrimination regarding the acceptability of donated blood for transfusion. This was an isolated finding among the SSA studies, although in Nigeria other beliefs such as "females cannot donate blood" or even males in some cases, and that blood donation is reserved for the military were identified by some studies (Olaiya et al, 2004; Ahmed et al, 2006; Obi, 2007; Sekoni et al, 2014) .
Motivators (Table III) Altruism, cited as for example, "to save lives", or "to help a person in need", was identified as a major motivator for blood donation in SSA. It was mentioned in 20 studies and cited by 43-92% of participants in some studies (Okpara, 1989; Jacobs & Berege, 1995; Olaiya et al, 2004; Adewuyi & Olawumi, 2006; N ebi e et al, 2007; Duboz et al, 2010; Koster & Hassall, 2011; Salaudeen & Odeh, 2011; Asenso-Mensah et al, 2014; Haoses-Gorases & Katjire, 2013; Kabinda et al, 2014; Sekoni et al, 2014; Chandrasekar et al, 2015; Muthivhi et al, 2015; Natukunda et al, 2015; Asamoah-Akuoko et al, 2016) . Altruism was an important motivator for FRD who were willing to donate again (Rolseth et al, 2014) and even among groups where some form of compensation was expected for donating blood (Koster & Hassall, 2011; . Reciprocity and an identified need for blood by a family or friend was a strong motivator cited by 77Á8-95Á3% of participants in some studies (Jacobs & Berege, 1995; Gobatto, 1996; Adewuyi & Olawumi, 2006; N ebi e et al, 2007; Duboz et al, 2010; Salaudeen & Odeh, 2011; Kabinda et al, 2014; Rolseth et al, 2014; Muthivhi et al, 2015; Adegoke, 2016; Asamoah-Akuoko et al, 2016) .
In addition to altruism, a study in Bamenda, Cameroon, identified monetary and non-monetary compensation as key motivators for blood donation (Koster & Hassall, 2011) . In this study, some participants expected compensation for donating blood, citing the perceived risks, effort and time expended. Compensation was expected for donations to nonfamily members and to family members, while still regarding the donation to be "voluntary". However, another study from Cameroon (Rolseth et al, 2014) found that compensation for blood donation, although offered, was not expected by 87% of participants.
Monetary compensation as a motivator, cited by 50% of participants in a study by Umeora et al (2005) , was supported by other studies from Nigeria (Durosinmi et al, 2003; Olaiya et al, 2004; Adewuyi & Olawumi, 2006; Salaudeen & Odeh, 2011; Sekoni et al, 2014) , Democratic Republic of Congo (Agasa & Likwela, 2014; Kabinda et al, 2014) and Ghana (Asamoah-Akuoko et al, 2016) . Although cited as a motivator, it was not significant in South Africa (Muthivhi et al, 2015) . Non-cash incentives reported included health benefits such, as health checks (Gobatto, 1996; von Bukenya, 2012) , infectious diseases screening and blood group results (Jacobs & Berege, 1995; Gobatto, 1996; Olaiya et al, 2004; Chandrasekar et al, 2015) ; gift items (Gobatto, 1996; Salaudeen & Odeh, 2011; Muthivhi et al, 2015) and transport reimbursement (Chandrasekar et al, 2015) . Other key motivators were: promotional communication, such as advertising, direct marketing, educational approaches and blood drives; awareness campaigns, access to information and knowledge of the need for blood and benefits of blood donation; and social norms and perceived need for blood (Table III) .
Review
Deterrents (Table IV) The review identified fear (Ottong et al, 1997; Duboz et al, 2010; von Zahran & von Ali, 2013; Pule et al, 2014; Adegoke, 2016) as the single most reported deterrent, mentioned in 25 studies and cited by 35-86Á7% in these studies. Fears related to pain from the blood donation process (Koster & Hassall, 2011) , adverse effects (Mwaba & Keikelame, 1995; Olaiya et al, 2004; Umeora et al, 2005; Salaudeen & Odeh, 2011; Rolseth et al, 2014; Muthivhi et al, 2015) , the sight of blood (Muthivhi et al, 2015) , and contagion (Jacobs & Berege, 1995; Gobatto, 1996 (Gobatto, 1996; Umeora et al, 2005; Alinon et al, 2014) . Other deterrents cited were lack of knowledge, information and awareness of need; as well as low self-efficacy (lack control over events that affect a person's life and own functioning), inconvenience of time and donation site, and religiousity (religious affiliation or spiritual commitment).
In South Africa, Muthivhi et al (2015) identified cynicism or scepticism due to the belief that blood donated by black people would be discarded, as a key deterrent. Other issues of trust (von Zahran & von Ali, 2013; Chandrasekar et al, 2015) , including a belief that donated blood would be sold (Agbovi et al, 2006; Agasa & Likwela, 2014; Alinon et al, 2014; Kabinda et al, 2014) and socio-economic difficulties (Gobatto, 1996; Ahmed et al, 2006; Duboz et al, 2010; Agasa & Likwela, 2014) , with perceived lack of capacity to recover from possible or perceived effects of blood donation, or not having been asked to donate (Durosinmi et al, 2003; Agasa & Likwela, 2014; Rolseth et al, 2014; Sekoni et al, 2014) were also deterrents. Although incentives were cited as strong motivators for blood donation, lack of incentives as a deterrent was cited by only three studies (Umeora et al, 2005; Alinon et al, 2014; Kabinda et al, 2014) . Previous deferral as a donor was not cited as a deterrent in any study.
Discussion
Many studies have evaluated the motivators and deterrents of blood donation globally, but currently little is known about what factors influence blood donation in SSA. This scoping review identified and analysed 35 studies on the perceptions, and factors that encourage or deter involvement that impact blood donation in SSA. The perceptions of blood and blood donation identified in the review are reflected in the statement: "Blood was once regarded as the fluid of infinite complexity, the very essence of life; the blood of each person seemed to carry in it the secret of individuality" (Mollison et al, 1993) , because although blood is scientifically defined as a specialized connective tissue that performs vital functions in the body, the perceptions identified encompass the spiritual as well as the physical. The main themes that emerged are altruism and fear; influence of cultural environment and perceptions; and voluntary blood donation, socioeconomic difficulties and compensation. Some themes are common to other parts of the world, but this study has shown that SSA has its own unique factors that should be Gobatto (1996) HIV, human immunodeficiency virus; TTI, transfusion transmissible infection. Table III 
Altruism and fear
Similar to blood donors in the rest of the world, blood donors in SSA countries would like to contribute to society by saving lives. Altruism was a common motivator irrespective of donation status and type of donor Rolseth et al, 2014) but this needs exploring further in SSA because, despite the commonly reported altruistic intentions, voluntary blood donation rates are still far below what is required. The review identified fear as a major deterrent. While fears, such as of the needle, pain, adverse effects of donation, sight of blood and contagion may be common among people of other regions, other aspects of fear, such as fear of blood being used for rituals, and the fear that able-bodied men who donate blood may become impotent, are important to people of SSA. This suggests a need for targeted interventions that address these specific issues. As an example, to address the fear of men becoming impotent after blood donation, older blood donors with children could be used as agents of change. The review found that lack of information was a deterrent because it led to misconceptions and fear associated with blood donation experience. Donor recruitment agencies in SSA therefore need to have a much more in-depth understanding of what information is required by donors so they can improve their interventions to address these fears and misconceptions.
Influence of cultural environment and perceptions
Linked to altruism and fear is the impact of culture on blood donation. In SSA, people believe that blood is sacred and thus should be preserved, and that blood is common to kin (Asamoah-Akuoko et al, 2016) . Perhaps, this explains why many people prefer to donate blood for a family member rather than to give to someone unknown to them. In SSA where the concepts of kinship and communalism are so deeply rooted, donating blood for families is clearly a strong incentive, which is not reflected in current policies that seek to eliminate the FRD system (WHO, 2010). However, hidden "paid" donors may occasionally abuse the FRD system, therefore the issue of encouraging FRDs remains contentious.
The influence of culture is reflected in spiritual and religious connotations ascribed to blood and blood donation, and impacts on blood donation. For example, individuals who view blood as gift from God and a source of salvation may be more willing to donate than those who view blood as being able to transfer character or witchcraft to a recipient, as important for rituals, or being prohibited by religion.
Voluntary blood donation, socio-economic difficulties and compensation
In Ghana, over 72% of FRD state that they are voluntary donors because, although they donated for family, they were not compelled to donate and had the option of not donating (Asamoah-Akuoko et al, 2016) . Rolseth et al (2014) identified that compensation for blood donation, which could be expected even for persons donating for family, was considered consistent with voluntary blood donation. The concept of 'voluntary blood donation', and campaigns that focus on this concept, may therefore not resonate with populations in SSA and will have to be re-framed around new, yet to be determined, concepts (Koster & Hassall, 2011) .
To effectively discuss socio-economic difficulties and compensation in relation to blood donation, it is important to clearly define what constitutes incentives, compensation and payment. This is difficult because it is related to the context and factors associated with the individual socio-economic conditions of each potential blood donor. This review identified different views on what constitutes compensation or incentives for blood donation in SSA. Non-cash incentives, such as using blood donation as a health check (Gobatto, (2013) 1996; von Bukenya, 2012), including knowing one's blood group (Gobatto, 1996; Duboz et al, 2010; von Bukenya, 2012; Haoses-Gorases & Katjire, 2013) , have implications for blood donor recruitment and retention efforts. A worrying observation in SSA is the expectation of cash incentives, which could make it difficult to sustain blood services and risks commercializing blood donation. Thus, it is worthy to explore more non-cash incentives, such as awards and recognition (Olaiya et al, 2004; Chandrasekar et al, 2015) , for dedicated blood donors. In addition, better education, targeted at de-bunking some of the myths may make people become less demanding of incentives.
Strengths and limitations
This scoping review employed a standard approach and rigorous, transparent methods, which were developed and reviewed by all authors. The review only included published literature and did not appraise the quality of individual studies.
Conclusion
This scoping review identifies a number of important factors that influence blood donation in SSA. A common factor that was identified was the belief that blood is lifesaving and consequently that blood donation saves lives. Not surprisingly, altruism was a prevalent motivator. Monetary and nonmonetary incentives were also strong motivators for blood donation. Fear, due to lack of knowledge and information, and the discouraging religious, spiritual and cultural connotations associated with blood and blood donation were common deterrents to donating blood. The interplay between the motivating and deterring factors identified in this review demonstrates that potential donors in SSA who regard themselves as "altruistic" may donate only to save a family or friend, or may donate in expectation of an incentive or a compensation. They would therefore not be regarded as "voluntary non-remunerated donors" according to the WHO definition (WHO, 2010) . Moving forward, there is a need for the use of robust qualitative and quantitative methodologies to undertake indepth exploration of motivators and deterrents relevant for blood donors in SSA, to address the gaps in available evidence. This will help to prioritize interventions that are targeted and culturally appropriate in the SSA context. In this regard, culturally sensitive efforts should explore ways to enhance altruism by linking blood transfusion to the benefit of families. This strategy should include efforts to motivate FRD to continue donating as VNRD. Educational and awareness information should describe the medical use of blood and directly tackle various misconceptions, such as the use of blood for rituals and blood donation causing weakness and impotence. Researchers will need to work closely with blood donor recruitment agencies, National Blood Services and their collaborators to provide scholarly support to improve policy and practice.
It is important to note that while some factors, such as the need for information and sensitization may be common to many countries, a number of factors, such as payment for donations, were only identified in a few countries. SSA countries will therefore benefit from a country-by-country approach aimed at addressing the specific needs of countries, measures that have already been put in place and available resources.
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